Oral N-acetylcysteine attenuates pulmonary emphysema and alveolar septal cell apoptosis in smoking-induced COPD in rats.
The role of apoptosis in lung destruction in emphysema/COPD is increasingly being recognized. The relationship between anti-oxidants and alveolar septal cell apoptosis in COPD lungs remains to be elucidated. The aim of this study was to investigate the effects of the anti-oxidant, N-acetylcysteine (NAC), on the development of emphysema and alveolar septal cell apoptosis in smoking-induced COPD in rats. Sprague-Dawley rats (n = 48) were randomly assigned to normal, COPD, sham and NAC groups. The effects of treatment were assessed by measuring the levels of vascular endothelial growth factor (VEGF) in BAL fluid by ELISA, VEGF and VEGF receptor-2 (VEGFR2) protein expression by western blotting, and the apoptotic index (AI) of alveolar septal cells by terminal deoxynucleotidyl transferase dUTP nick-end labelling (TUNEL) assay. Histopathological evaluations (mean linear intercept (MLI), destructive index (DI)) and lung function measurements were performed. FEV(0.3)/FVC and PEF were lower in the COPD group than in the normal group. MLI and DI were lower in the NAC-treated group than in the COPD or sham-treated groups. As confirmed by western blotting, the levels of VEGF in BAL fluid were higher in the NAC-treated group than in the COPD group. VEGFR2 protein expression was higher in the NAC-treated group than in the COPD group. The AI was significantly lower in the NAC-treated group than in the COPD group. There was an inverse correlation between levels of VEGF in BAL fluid and the AI of alveolar septal cells. NAC attenuates lung damage, pulmonary emphysema and alveolar septal cell apoptosis by partly reversing the decrease in VEGF secretion and VEGFR2 protein expression in smoking-induced COPD in rats.